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(57) Abstract: An exposure method and apparatus for 
efficiently controlling the non rotationally symmetrical 
component of the image-forming characteristic when 
the distribution of the amount of exposure light passing 
through a mask and at least a part of the optical members 
of the projection optical system is in a non rotational 
symmetry. A reticle (1 1) is illuminated with an exposure 
light (IL) from an illuminating optical system, and the 
pattern of the reticle (11) is projected onto a wafer (18) 
through a projection optical system (14). When the 
reticle (1 1) is illuminated with the exposure light (IL) by 
dipole illumination in the X-direction, the region defined 
by rotating the region illuminated with the exposure 
light (IL) through about 90° with respect to a lens (32) 
near the pupil of the projection optical system (14) is 
partially illuminated with a non-exposure light (LB) 
from a non-exposure light illuminating mechanism (40). 
The wavelength band of the non-exposure light (LB) is 
different from that of the exposure light (IL). 
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[0054] l*f©^fll3t3feLBARtn-BB*SU>'X32±'T?fiaiti-Sffi*tt, J3:f3f 

1213(B) ^^ttAX^X^^fC^tf^^R^^34-C&«9, l*f©^*5te3feLBC 
2aLtfLBD^Si^>-X32_b-Cflg|ti-5««tt, t5^E4(B)©3t«lAXSrY^r^tc:«EtP 
##&R^fM^35T*£>3 0 ^LT % #*ft3fcLBE3ll*LBF, SfctWc^JittdteLBG 

s^LGH^ix>-x32±T^*f-t-^^«. **veixBi3 (b) <o*mtenmmm34 

, ^t^|gl4(B)^^R^^c35^ttlAX^^^iLTB#fhIlI^^45 0 ©feb 
^WJlT'(D^K^)tLBA-LBH^)^lt|I^^^S.U { ^X{i > Hgft^S^c* 

^LBA~LBH<D^|t^(D^^W>rX«,<S^^ItXli}^CT^^H 
6o MxL^HIllfCljoVN-C, ^JW«6«44A-44Hrt©5t^SP#©M^BTSti^-t-5 
r^Jio.T, ^»3t5tLBA— LBH©flg|t0«<D^^^XS:^A<5^i:*s^# 
<5o #3b\ A8ltfi«fll44A— 44H-€r©tO, &5V^ttflBI*»#44A~44HP ( 3fB<D3fe 
^SWtSrBT»t!iUT, #&Kftl,BA~LBH<DmMmi&<DtiLW:&mmx%Z>J:5i£ 

mf&~rzzkhx%z> 0 



WO 2005/022614 



21 



PCT/JP2004/012215 



[0055] Sfc, m$fiWm44A— 44Htf>3-lf — A^^yj/^48"eS*t$nfc— U<D^U 

Sr j e*L^tl^)t-t-S3t«-fe^52A-52H(^23t«-fe>'f-) a*»!ttS>*l/r*5»J, 8 
^(7)^«-fe^f-52A-52HcD^ai^f^$lJ«41B^^tT,TV^o fM#P8B41 
B«\ ^m-fer^52A-52HCO^mft^-^ctoT, J8**tiMfl44A~44Ha»e>8* 
3t^l4rtOU^X32^^$tl^iiCftr^^gi^^LBA-LBH^^a^iE?fe^ 
*r=*-t-3£.£tfS-?g\ ^l©*^J(tm^S<5V ^T#»#5feLBA~LBH©fl8l**<£> 

WMX\ 3fem^vih52A-52H^J;oT^ll3fe3feLB<^^^aSrff-aiJ-r5^i:Jc:<t 
oT, 3t7r^<-SC46A-46HW*$(3feB&*)^«>«rt?*)o-Ct>, 35te3fc<P3R^ 
©ftl«Yk<Z)*»irSW-*^ft<, 1^^X32 lJlJ!ait$tbS^fljr3t3teLBA-LBH05 

^33, 3t*-fe>^-52A— 52HO^^m^S<5V>T#m^LBA— LBH^fig 
V\, Mxifcf, ^S^3tLBA-LBH^l/^X32{C^|tL^t#(D^>X32(Oii.S^ 

0>Srtfe«H± mm ©^HSrW-tWUT, *©tt««H4 ORIS) #M»t*«fcfc.5 ±5 
, 3t*-fe>i^52A-52H©#^SrtfiEJEi-Si:tt>-C#5o Jt«-fe^©«jES: 
fT^-aiCte, ^S^t)tLBA— LBH(D-f ^T^rU>'X32(>l^ttbT^cl;V>b > 
^^LBA-LBHO^^#^^^-&T, ^tf>-gB(0i|x.k£, #@#;3fcLBA£LBB 
) £1^X32 f£{&ttLTt>J;V\ 
[0056] 012 (A) tt, l3ll<Z>*S^ft^l4<£>— m&mffitLtcjEffim-VlbQ, r<7)012( 
A)id^-r«t5(-, fl8!4«fl|44ARU J 44Btt % : ttl : ?tl&&yt¥?ikl4<Dffla5<D'7? 
^^14Fl^£l&tt£>;ftfc|ffl P 14Fa,S.t) ? 14Fbrt^, U-^X32t^|Rld>oTfifc5»til 
^Je>T^(c:^-r5<J;5f-iE«$^TV^o ^L-T, fl8lt«lfflP44ARUt44B*^lt 
tH^^^^^^LBASt^LBB^, »3fe3tIL©^tKtC^«)^55^-t-S^lR]^^^ 

x32(cAM-f-5o mi<Dm<Dm&mffi44c~44Hhmmiz s mi2(A)<D?9>i? 



WO 2005/022614 



22 



PCT/JP2004/012215 



mmmm-rzzktfxzzo tsb^ &mx.ytLBA-LBH<Du>x32ftx<Dyt& 

&&<teV, #mftytLBA~LBHteU^X32ftX^¥tmi&£fttt#), 

mytmL^A^(h^^Hm)^n^mmm^K^mytytLB^m^x^^ 
[0057] m2(B)femi2(A)<D^MMxm^ ^<Dmi2(B)iz*k-t£oi^ m&mm 

fa<D77Z/i?Ul4Fn\Z.WLttbtlKM P 14Fc£.tfl4Fdl*|^ X32\Z faib^X 

m*\z.&)&±%[z.m&~rz>£.o\zmwL>x, ^n^ttiti.BARm.BBxu^32(D 
&mm^mm\^xh^\ z<DM&ia^ #mytitLBA-i.BH<D&Byt¥m4<D 

[0058] EIIKCM 1 ?, }feM^41A, mU^^PlB. #/WV^— 45A-45H, yt^T^— 
m46A-46H, J$Jft$£fif44A-44H N RUtftm±>^ 52 A- 52H frb^m%% 
m^mm40tm^tlX^^ o ^LT, M;U32oOX^ftO§H^#ftLBA,&.tfL 
BB<D^U^X'32KmH^m^Kn^/^y^^45A-45U^-±^m^^tc 

vnm 0¥myty£LB&mm£-&z>wm) ^e>, <y^y-45A^m^mmtm mz 
zwitf? mmytKLB*K%~rz > ytm) t^^^-A^B^m^mmm^m 
ftb*7&mzm>i&£ttz\ \ $m^(o&mm\< cea*. i* lmsec) -e 
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o -0£5f-#/l^V^-45A~45H£MW3ra;iJ:oT, ^^^:LBcD3fe*» 

[0059] mu<Dmi&®\"Qn, ^^<32±<D8mwr<Dmwi : t0myt^tLB-vmm^ 

m<Dm.*?tiLm tt, ^3t^l4F fc 3-e(D^3feIL<7)3t:*^^, ^SftftLB"? 

fc&mytytLBT*mM-tzzkftx*£z> 0 ytrnti^xm^i^m^i—^ 
n^m^-^m^^m^-ia^ ^isxw^x&mtzmtftm^mmmiix 

£^xu^32±(DMMmm&mm®mLx-b £v \ 
[0060] m\&fcftmmm&i*x<D#mftyt<DMmjrm 

mz[ 0®mttmmw&4*x<n#mftft(DMMJ?m^\,^x^ y^—svm 
w<nM&^m^tt>'?-T**ffiiE^&m&*mKb^xnw-tz> 0 *mxi^ 

mpp±xytmAxzx^faKttmm&2<><DHMmm4imftmLtimH£tb 

So 

[oo6i] mi4n, ^<D&&yt^m4<Dmmppfti%(Du^32&7F-t¥mmxfrr), 
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ffl«63CXr^63Dfc*tl^ni2|ll^»3te3fcLBC&t«-BD*flHJW^So &*5, 
^#S)fc3fcLBa&tf LBD ©flBJt««©^^^XW: 

^RTSbir-rSittcioT, *«i«> Sfc, #03te3fcLBC, LBDfctt 
#S#3feLBE, LBG, LBH, LBFt>U>'X32^it-f 5«t5tCbTfc <fcV \ 
[0062] ^fcftILOf$Jft£itii&£r90 0 HJ^Lfc^^jl^LBC, LBD"X?flStt"f" i 5i<^ 
^^X32©ia*^f4fH«34ARt5m«63C, 63D-Cfl5</j:!\ **Ld»e> 

ft&AX^-r^^, ^^X32<D^$iAX^.tJ«Xtt^#tfffi^IO^^^rS]^^o^Kff 

as<* t) , m&f ^ fifth ^&^Rx*^<DttT^th£kft<Dmi$z£.*)h^< mt-t- 

IL^O?#®^^LBC, LBD^ttbfd^J(D^X320^<D^li{i % fti&tt 

[0063] #mytyt&m&-rz\>'^xte s *w<Du>x32<D£?izmwyt^mLS(Dm. 
mwxm \mmytyt*wML.x^ ^m&m&mm-rzzLbK^x^ mm 
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[0064] fc*s % #myt?t(DmMmm. mumm. m%tm. Rxj^mki^m^mmLx^ 

[0065] */c> ^flBW©.^*!^^ 

K±$<&m-rz>o iot^, *fflxiz.mu<D&myty£m&mm4o&m\,^x, mm 

PPj&^(DU>X32iZX^<D0m^tytLBA, LBB&OT^fo<^#®}fc}fcLBC, L 
[0066] E117(i. ; t<Dm^(OU>'^Z2±<Dm.^m^^. r©H|17^*5V>-C, 

Yxm^m&2^<DnKzmmz.mii<Ditm%ftL&A, lbb, lbc, lbd^j$jh-£ 
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fcfitjEi-s^as-etSo ft*3, r©^, ^RttftLBA, lbb, lbc, lbdwc 

fc<* ^MftftLBE, LBF, LBG, LBH£l^X32_L^&fLT, if5&tf>|I]i|fc*f$fc 

coo67] ifti&mm&mmiRttm^ztte^<D&nftft<omtoJj&] 

•t"5^fRlOi«tP©^66 OKIE ©flKIM:, iESlife^gJKStuSt^i-f S) <E>3*tfS 

mmm <Dwnytytiu^&^xmMisfrz> 0 

[0068] 019^ ^<Dt^(D^myt^l4^(DU^Mcm^^(^^lt^)^ 

ftftiuz£^xm&znx\,^\,^mm&#mytftxmkt~r?>zbiz.£^x, i^xl 

[0069] E21ii, ^XLl^HlllO^R5fe)t^«l«40i[^^©^^#|^v>T^ 

&!&J$,-rZ>7ffiffi<Dmi&67E, 67C, 67G, 67B, 67F, 67D, 67H{d^*L-e*-l#£ 
Sft^LBE, LBC, LBG, LBB, LBF, LBD, L.BHi>m*t£tlZ>„ ittfCjloT, U 
>-XLl{i^3fe^IL^t>^^3tLBB-LBH^J:oT{5^®te^^3fe*^-^ 

fe<>frmffimxfozm22<Dmm&<DffiGX7r;i-£.?i£ > m£mfcMmz.mM-rz> 0 
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coo7o] £©«fc5fc«»*fi0<D#0te*t8a&H p ^z&mmMmmmm^ &&yt^ 
<dx, #mytftte\s^?^L<nv^Mcft\,^¥Wtt, xduf^xt;^ 

[0071] ^ ^f^iin^^mEmmmftttnm^&Y), &&%&%ki4ft<r> 

*—/V;<?~>'<DmWi:¥<DU^?;v\i<D/<#—^(DWm^fr^X^ ft&tftyCL 
[0072] [*»3fc3fe©flR*t*oft!l»^r«fe(i)] 
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m<D-m\Z.^%^ m23(D7n-^~ b£#MLTt&0Ji-£ o ft~f , ^mftftLBO 
[0073] 023^^5/^101 »!1*SV>T, m©SJMtft3S«-?«3te«tfTV\ ^X^102^ 

E 

^ioi-ii 7^(omm^^v>^m a tfeioMWagi/rg&fr £*t5 0 a t«^j 

Xj£l0~0. 01secT^ o ffcl^<£>{I5i:_h, ^y7 p 102t?fi^lt*P (t) ttP 

E 

E 

E 

[0074] ^yno3tc*3v ^x^ttDmrnmsmmmtt, mytftiL<Dmm *p w £ 

E 

E 

[0075] mil 

A £ (t)= E klt-At)Xexp (-TT) +S E «XP £ (t) X (l-e x p (—) ) 1 ... ( l A ) 

n=AB.C l " ' En J 

[0076] <au #^IS:05g5fett^TO^*3t)T?fe-5o 
At :-^^y^^PS(lt^P^PB) [sec] 
A (t) : I^K!lttCi3Jt5»3t*^J:5-fe^— T^*»*[m] 
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En 

(n=A,B,C^=X, Y, ZJ&#) 

En 

(n=A,B,Cj$#) 

En 

(n=A,B,Cj&#) 
P (t) : mm (t- A t) -t(DH3fefttf>fi8M*[W] 

h 

^^^5/^io4^*3v>t, ^(omm^mmnuyts {lA^tnmv^/v&m 

fa E 

E 

So aco^s^loejcSsv^-C, »3t5tlLl!:«tS-fe^— r^3ES6*otf»^eA (t) 

E 

t&mytytLBiz£tt^*-T^W}mL<7>nnmA (t) ^©3b> (= a go-a (t) ) 

I E I 

[0077] &te*©*NMma*JWPf4, i^iatOftW^TTJ^miHAtCMfcflgaH-S^ 
*3t3tLB©figit4P(t)dS, E24ic^i-J;5(CA(t4- At)^ A (t) mart"*J;5** 

1 I E 

i"5o ffl-U AtW<oat^63felLtr:J;S-fe^— T^»*(= AA (t+ At)— A A (t)) 

E E 
E I 

[0078] Z.<DW&. 3¥&fty£LBK£Z±^?*-TX<DmW}-&A(t+ At)^A (t) tC^TSi: 

I E 

[0079] [M 
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Ai(t + At)=AE(t) 

= 7Z Lltlxexp i~rh +Si«xP](t)x(l-exp ("TT)) 1 -CI) 

n.t B C I ,B IB J 



[0080] .tor, 4¥m%m.B(Dmmmp(x) ^ (^^2) a^t+ir-rsr ^-e^5 0 

[0081] [*3] 

A E (t)- J] (AiD(t)Xexp ("T^) } 

n=A, B, C 

P](t)= ; ; - (2) 

£ (Si n x(l-exp ("t^)) j 

n-A, B, C 

[0082] **3fc3tLB3iSKIt$nS««(*MT«8lii9f)S^n=Al. A2, -"C^U 

EH4OT^T&KD20(7)^^m=Al, m=A2-C^i-£, C.tbfe©fH*ft*t»©^03t 
3feLBO^*f*P (t) (m=Al, A2)tt, #C©<fc5te#J<5„ 

Im 

mu (i)^(3)^fc^rts#*jRo*!*wtfiiiT«>^*5t)-e*)5o 
[0083] a t : vyyy^mm (nnmm) [sec] 

A (t) r^Jt^^S^^tC^-fe^— T*3£»*[m] 

E 

A(t) : lRf*!ltfc*5»t5*JtJte3tt;: < k«-fe>'^— T^id*[m] 
A (t) :l**|t^*5»t5*Bf3tM6fcJ;*-fe^— T^a5»*[m] 

In 

(n=A,B,Q&#) 
T ^S^^i-i^-fe^-T^^KKDB^^Csec] 

In 

(n=A,B,0&#) 

In 

(n=A,B,Q&#) 

p(t) : $fMt—t+ M<D#mytytmMmiwi 

P (t) :^Jt-t+ At(Z>*«3t3tO#ffi«^«>flSJtJfc[W] 

Im 

(m=Al, A2) 
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«B*»fett*ttiU ^S'^ , 108^*5V>T(2)^^^flr3t;3tLB<^Mft*P(t)Srtf||[ 
U (3)SS6»fe#««^©^J|3fc)tLB©flRAt*P (D&ftW'tZ.ftmtg&te^ 

Im 

[0084] ^^2/^i09tc:*3V>T, *©HSfc«H4fM»ffiW\ ®ii©^SI^3fcfiaJW«6«N 
OS^-UTi^>'X32©«-ffl«Jc:^*3fe3feLBSrflg|t*P (t) X^^V^mm A t 

Im 

V^) ^*3V>T, EHlO$<J^IgP41B{«a-trV-9-52A— 52H^bT^r<DKR5At 
©KlO#^S*^*fl3t3tLB©||BR©fl8lt*P (t)£r§f-8!lU MJ^Sr^ffciJ^p 

IR 

£t*P (t)«tt) (1A) jSC^tvH) i:^<D^-^P3SrfflV>T(^7 i y7 p l 1 1) „ 

IR 

3fcLB©flg3ttiJ:5J|K^«i*SrtH|L-r5 12) „ #l*#3te<DflH*KJ: .fcSifc 

IR 

IR 

«flfe«H4»*SBW:, ^^^LBW^ttiCioTffilEL/c^IsIte^-^MlE^ 

HK^^I&aC^-efi-fe^— 7^f«ltA(t)) , 2St^*3t3tLBOflg|t^«to 

T*^Ufc|Elte»l9?j5i;*t3E«*i|Jl2Soaei&*, Mx.«, ^-^F (t) % ffif^M (t 

i i 

[0085] &l>T*©^te#te«3*gBtt, *»3t3fcLBOfl8»JJU:oT*|3EUfc^IlHE*f* 
©*^-T^aEtt*A (t) Sr^^l06T?iRJS*tbSrtf||t-t-5BRfcttffif 6. 2fe 

3feLB<75^{C c toT^bfc[Hl^#^J|XM^^«)*(^'- #*F(t),fg^M(t 

i i 
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E E 

[0086] F(t)=F (t)+F(t) -(4A) 

E I 

M(t)=M (t)+M (t) — (4B) 

E I 

i <Dfe&mkffiiEwmi6&m v vtMje-t ^m^mmm (f co , m a) <a 

«Ptt, *©ifc3£©M&ft(F(t), M(t)^)$rffi]Et5yS:fe©it#ttllE«lil6 
1 1 7-CM^17^u>XLl -L5&mW}-fZ>^bX\ \^fcttWXffiiEttMi<Dl&m& 

[00873 ^©j:5^m^j;^^> mm<D^>yv^mm a tT*B#ftiL<z>j&£f *o§hsij 
ttmte&m&m&ir5£oiz.#mftftLB(Dm&mm&£tix^z 0 ^ot, 

[0088] fc*5, &mftftLB<Dm&fc£Z±>>?--Txmm<Djj7!>^ H3t3tIL©fl8WfcJ;« 
ir^-T^^K^^B^^^jgv^^, M^f^HI14cD^>'X32±(DX^-[p](D^-r 
/-K^/MM («3fe5feiD ^J:oTfl8W$nSffi«34ASr*»3t3fc-CJBfH--5ri:tc:J; 
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mmytyt(Dmmm<Dum^m (2) ] 
x. «r*^.«isr^ w-rsr ±0 -c«ff h 1 1 o^^^t ^lba— lb^es $ ^ 

[0089] r©Sf^'CI4, l2l25O^y7 p 101(Dg|3fei^V>T > ^^102— 104(DS3fe 

63C, 63D^{ftiJ©ftiJ®(DM^i:©^-efcS 0 ^«)S:jK5t^3Rl4f3 
<&i^X32©i»T(t)£A;*7£L"T\ ^HHE*f»*iR^(^"eW:-fe^— r^) <z> 

1 1 9{^<^x5/^°107{c:*5V ^T-tOS&rfofc^E-fM^Srfl! V ^X±^?~ T^cD^WjM 

B©flgJW*P(t)SrfH|ti-So -^1^0^^108—112, Si;^fy^l04&rf 
1 12^m<^^l 14—11 70fJjfmiS23<D#!j£|^CT*&5o r<7)|§]250^^!j 

Wjx^106k:*5v^-c, ^^^los^ff^ufc^^^iSilxll^ft^^^ii 
[0090] C^***ofl8#t*<ofW»^r«fe(3)] 

m25<D0myt^(Dm^m<Dmm^m(D^mm^^m26<D^a^-^-- 
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tt(c:j:5^1!]*A (t)SrffSiJ-r§ 0 ^fctf^te, -Mirl/T, i/f^ll±l:x^|p) 

E 

Kjf^«E!25<DMillICT*fe^ 0 

&*3, ±3&(D^mm.±^i^ M^f^M2002-14005-^(*j-^@#rF^M2 
002/0041377-^) {CM^^^TV^^)^V^r^^-e^ % *g|&ttijK-Cjf 

mmyt%<Dmmm(omm^W: (4) ] 

*i-^7^fflVNT^^^14^aiig^5^^ILO^tt*Srff-«!l-t-'5 0 -£LT 

, mii<D#mytytm%tmm4:0*m\<^x^ m^mytyti^mmmtmc^ xnm 
7£<Dmm&&mcx&(bnzm&mtc:tf&mfty6LB&Mft'fz> 0 r©^c % mm 
tkwm^ ^^^muMmtmm^x^tm4^<tj:^o\^ in©8i© 
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[0092] [*ar3t3t©fig|*^*^ % *r*yzf\s~ i/als^ ^»3fe3feO^^Jh] 

( i ) i&mmm Kjfccxm&'rzo 

[0093] (3) HlO^x^^'- i?20<DX^y¥^ytp\£&&ytyt&m&-$-Z>o 

(4) ^rcxNSSjftrfiKlMit-t-S. 

(5) iKIBett^Mffi& -b^ofc^^Mlti-5 0 iR^»ttl^lMB[XW:tHHfi"e 

(6) ffi«ft#*SI*«i:*l!:JftHt5, 

[0094] (7)^{31^lt-rSo 

•So 

[0095] */c, #mytft*myti-zft¥mztttbfr<Dfflm&tbv. &mytyt&&&yt^%k 
i4<Duisx^m&ztiz>n-rx3bz>(Dim&£tix\, v&v ^m^-mmmsx ±m 

^<DmM*P\^ )fem-tV-^52A— 52H<D&t£<bh—<>X&m£tl2>y(:m&ffi7£m 

urb^tcm^, yt7T^'<—j&46A~46H(DWrM^£iti!)m%tcbmmvx 
. y£MM4ifab(D0mytft(Dm&&Wik-tz>zb&x%z> o z<Dm-&. mmmm44 
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coo96] mmmnmmmmm-r^m^'] 

l&ss<?— ^iz&^xwimm^ffijEi-Zi&m&frzm&tt, v^mo-?*—** 

[0097] [S3t^fe(^MttJ^^^ J:5^IlJ^»iiJiM^^ov ^] 

mcDmytyt<Dmft£x*\-<Dmm K£^xm£.-fz>#mfcM mMm^nvx^ m 
®vx\,^i&M£mmytyt<Dmmm&&fe-fz>z.biz£^x, ^onx^&MiE-rs 

7*/is&f'tb7k}sbx&<zbx\ ^tib<DmkicmmT%&m%ffijEi-%^tfc-*imx 
$>£ 0 &&yt^m4<DMmmi<n]%&i&M;xzbrLi-£, ^j&^stmju ^um: 
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